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NEW MOLECULAR APPROACHES TO THE
DIAGNOSIS OF INFECTION
Millar C B, Curran M D, Moore J E, Xu Jiru,
Middleton D, Murphy P G.
Molecular Epidemiology Research Unit, Department of
Bacteriology, Belfast City Hospital, Northern Ireland.
Although various clinical signs and symptoms,
aswellaslaboratorymarkers (e.g. pyrexia,raised
white cell count, increase in C-reactive protein
and other inflammatory markers) may aid in the
diagnosis of infection, bacteriological culture is
still the single most important laboratory
investigation that is carried out. However, in a
varietyofinfections, conventionalbacteriological
techniques do not detect the presence of any
aetiological agent of infection. For example, in
approximately 4-24% of cases of endocarditis,
the blood culture investigation is negative and
hence no microbiological causative agent(s) is
identified. Presentdetectionrates inbloodculture
of inununocompromised febrile patients with
haematological malignancies is approximately
40%,therebyleavingtheremaining60% ofblood
culture with no detectable aetiological agent of
infection. Likewise, of 195 patients with aseptic
acute meningitis (i.e. raised whitecell countwith
no bacteriological indications in CSF), a
virological agentwas only detectedin 18 (9.2%).
Hence in 90.8% of these cases, the causative
organism was not identified by conventional
microbiological techniques. Overall, this causes
difficulties in the clinical management of such
patients presenting with culture-negative
infections.
The traditional basis for the identification of
pathogenic bacteria has been their isolation or
propagation in the laboratory. Biochemical,
morphological and serological tests usually
require growth of the organism. Reliance on
these parameters may have significantly limited
the awareness of true bacterial diversity and is
impractical in many situations.
The rapidly expanding use the polymerase chain
reaction (PCR) coupled withtheuseof16S rRNA
sequences for phylogenetic, evolutionary and
diagnostic studies offers an opportunity for
alternative approaches. Such an approachhas led
for example to the identification of previously
uncharacterisedpathogens, inbacterial angioma-
tosis in leukaemia. Hence, the study of such
newly characterised pathogens with broad-range
16S rRNA PCR oligonucleotide primers
necessitates sequence determination, so that
specific PCR protocols may be developed for
individualpathogens thatmaybetargetedinsuch
circumstances.
Various different PCR broad-range 16S rRNA
specific primer pairs have been screened with a
widevarietyofGram-positiveandGram-negative
flora. Identification of each bacterial strain was
confirmed prior to PCR by the use of the
appropriate API identification test strip
(Biomerieux, France). Each 16S rRNA amplicon
wasfurthercharacterisedbygeneratingadatabase
of SSCP profiles. To date, 41 culture-negative
cerebrospinalfluid(CSF)specimensfrompatients
with suspected meningitis have demonstrated
bacterial presence in 7 (7/41; 17%) and arebeing
currently sequenced in order to establish the
bacterial identity of the infecting organism.
Overall these new approaches to difficult
diagnosis will to help give a rapid "real-time"
laboratorydiagnosisofculture-negative infection
and thereby aid the clinician in the clinical
management of such patients.
BURKHOLDERIA CEPACIA COLONISATION IN
PATIENTS WITH CYSTIC FIBROSIS (CF)
Moore J E,' Elborn J S,2 Xu Jiru,I Curran M D,3
Murphy P G.1
'Molecular Epidemiology Research Unit, Department of
Bacteriology, Belfast City Hospital, 2Northern Ireland
Adult Regional Cystic Fibrosis Centre, Department of
Respiratory Medicine, Level 8, Belfast City Hospital,
3Northern Ireland Tissue Typing Laboratory, Belfast
City Hospital, Belfast.
Polymerase chain reaction (PCR) amplification
has proven useful in the detection ofa number of
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respiratory pathogens, includingMycobacterium
tuberculosis, PneumocystiscariniiandChlamydia
pneumoniae. Themain success ofsuchmolecular
diagnostic approaches has been where there has
been an underlying problem relating to the
conventional culture and diagnosis of these
organisms, e.g. speed, nutritional requirements,
etc. Burkholderia cepacia is a Gram-negative
rod, which can lead to arapidly fatal condition in
the CFlung. Recently therehas been acall foran
improvementintheabilitytodetectBurkholderia
cepacia, in particular to establish specific and
sensitive methods for better identification of B.
cepacia in clinical specimens using diagnostic
molecular techniques, so that a clearer
understanding of the problems relating to cross-
infection and epidemiology of this organism is
known.
Prior to a rapid decline in pulmonary function of
the CF lung, B. cepacia may exist at very low
numbers which are non-detectable using
conventional bacteriological culture techniques.
Employment of sensitive molecular DNA
amplification techniques has demonstrated the
presenceofB. cepaciainthelungsofCFpatients,
which are regarded as non-cepacia colonised.
From time to time, conventional bacteriological
techniques have misidentified other Gram
negative organisms such as Stenotrophomonas
maltophilia as B. cepacia, due to colonial and
phenotypic similarities. In addition, due to close
phylogeneticrelationships, separationofclosely-
related taxa is very difficult with conventional
techniques but is of extreme importance, as
categorisationwithB. cepaciainfectionhasmajor
significance in terms of infection control,
psychosocial issues and patient management.
Various DNA extraction protocols have been
investigated with CF sputum in order to optimise
the recovery of chromosomal DNA from B.
cepacia in sputum prior to PCR amplification.
Using a modified PCR method, all confirmed
culture-positive isolates ofB. cepacia, as well as
all atypical colonies, from the Northern Ireland
Adult Regional Cystic Fibrosis Centre, Belfast
City Hospital, were confirmed using this
methodology. In addition, on examination of
sputum from CF patients who were classified as
culture-negative for B. cepacia by conventional
culture techniques, some were shown to be
positiveforthisorganismbyPCR. Ofthreecentres
examined, we detected 12/13 (92.3%) PCR-
positive/culture-negative patients within the
Belfast centre and at the Manchester Adult CF
Centre, 13/18 (72.2%) patients were PCR-
positive/culture-negative. At the Cardiff CF
centre, wherethereis anextremely lowincidence
ofB. cepacia, wewereunabletodetectB. cepacia
byPCRin31/31 culture-negative sputaexamined.
Thesestudies,therefore,demonstratethepresence
ofprobably low numbers oforganisms in the CF
lungandhencetheneedforfurtherinvestigations
in order to ascertain the clinical significance of
the molecular detection of low numbers of B.
cepacia and thus help todirectappropriate cross-
infection control procedures, as well as other
factors associated with B. cepacia colonisation/
infection.
CASE REPORT: HAEMOCHROMATOSIS AND
COELIAC DISEASE
Feeley K M, Heneghan M A, Little M P G,
McCarthy C F.
Departments of Pathology and Gastroenterology,
University College Hospital, Galway.
A 61 year old female presented at time zero with
malabsorption andadiagnosis ofCoeliacDisease
was made after the appropriate investigations.
Haemoglobin at this time was 11 g/dl and serum
ferritinwasmoderatelyraisedat462ng/ml. Liver
function tests were normal. Gluten-free diet was
instituted and the patient remained well for 3
years, until she re-presented with fatigue.
Haemoglobinwasnow 15.6g/dlandserumferritin
was grossly elevated at >1000 ng/ml; liver
function tests also were grossly abnormal. Liver
biopsyconfirmedhaemochromatosis. Thepatient
has remained well since over a 5 year period on
gluten-free diet and with regular venesection. It
is possible that treatment of Coeliac Disease in
this patient resulted in the manifestation of
underlyinghereditaryhaemochromatosis andthat
Coeliac Disease has prevented against the severe
end-organdamageofhaemochromatosis. Coeliac
DiseaseisassociatedwithseveralHLAhaplotypes
andrecentevidence has suggested alinkbetween
it and certain non-HLA loci, the most common
being on chromosome 6.30 cM telomeric from
HLA. Hereditary haemochromatosis is thought
to be due a mutation in a gene on chromosome 6
recently identified to be 6 eM telomeric from
HLA and termed HLA-H. It is possible thatthese
two loci (HLA HandtheCoeliac-associated non-
HLAlocus)alsoarelinkedandthatheterozygosity
for HLA-H may be a cause of the liver damage
seen frequently in Coeliac Disease.
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P53 STAINING IN LYMPH NODE METASTASIS
IN PRIMARY BREAST CANCER
O'Donnell M, Madden M
Department of Histopathology, Altnagelvin Hospital,
Derry.
Nuclear P53 immunoreactivity has usually been
considered to be an indirect indication of P53
gene missense mutations and has been described
as P53 over-expression/accumulation.
In invasive breast cancer P53 over-expression is
usually associated with large tumour size, ductal
type, high histological and nuclear grade, lack of
oestrogen receptors, high proliferative activity,
expression of epidermal growth factor receptor
and aneuploidy. Several investigators have
suggested the possible prognostic value of p53
immunohistochemical expression in breast
carcinomas; however, the result ofthese studies
in breastcarcinomas are at leastpartly in conflict
and it is difficult to compare the result obtained
by different studies because of methodological
and technical diversities.
Twenty six breast cancers and their concurrent
lymph node metastasis were selected from
archival material over a one year period from
1986 to 1987 for P53 staining. The method
employed included microwave antigen retrieval,
andtheantibodyusedwasMABDO7fromDAKO.
The results of the staining in 26 samples of
primarybreastcancerandtheirconcurrentlymph
node metastasis were compared. Brown/black
nuclearstainingofthetumourcellsisregarded as
positive and they scored semiquantitively for
both the intensity and proportion oftumour cells
stained. The proportion of cells stained were
given scores from 0 to 4 (1% to 25Y% = 1, 26% to
50% = 2, 51% to 75% = 3 and 75% or more = 4).
The intensity was scored 1 to 3. The slides were
independently scored by two people and any
discrepancies were resolved with subsequent
consultation.
In 14 of the 26 cases the appearances matched
exactly. All other cases showed only 1 point
difference in either the intensity or proportion
between the primary lesion and lymph node
metastasis. Of the primary breast tumours only
two were negative, although their concurrent
metastases showed grade 1 positive staining for
both intensity and proportion of cells stained.
One breast cancer scoring 1 for intensity and
proportion of cells stained was completely
negative in the lymph node metastasis.
C) The Ulster Medical Society, 1997.
Bhargava et all demonstrated complete
concordance between P53 immunopositivity of
primary invasive lesions and concurrent lymph
node metastasis in 24 cases examined. Davidoff
eta12 demonstrated identical expression levels of
P53 in primary breast tumours and lymph node
metastasis by sequence analysis in 11 cases. In
the latter study only cases showing intense wide-
spread immunostaining, however, were selected.
With microwave antigen retrieval which lowers
the threshold for immunohistological detection
of antigens there is still striking concordance
between the expression ofP53 in primary breast
carcinomas and theirlymph node metastases, but
further evaluation of minor differences by
molecular studies would improve our
understanding.
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COLORECTAL CANCER REPORTING IN CORK:
AN AUDIT
Loane J.
Histopathology Department, Cork University Hospital,
Wilton, Cork.
We used the criteria applied by Bull et al. in the
recent audit of Welsh pathology departments to
audit our own reports for the year 1993. Our
results compared favourably with those of the
Welshlaboratories, althoughthereareweaknesses
in applying their criteria directly. The results
overallleaveroomforimprovement, andhighlight
specific areas which need particular attention.
The use of audit is a valuable tool in improving
the quality ofpathology reports. Proformas may
be useful in reducing "errors of omission".
Clinicopathologic co-operation is important in
defining useful information to be included in
pathology reports.
REFERENCE
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CHRONIC HCV LIVER DISEASE:
HISTOPATHOLOGICAL DIFFERENCES
BETWEEN ANTI-D AND BLOOD TRANSFUSION
ACQUIRED GROUPS
LoaneJ,SheehanM,DoyleCT,HoganJ,Whelton
M,*Kenny-Walsh E.
Departments of Pathology and Hepatology*, Cork
University Hospital, Wilton, Cork.
The aimofthis study was to compare the severity
ofliverdiseaseintwopatientgroupswithchronic
HCV infection. The studypopulationincluded 21
females infected with HCV via contaminated
anti-D immunoglobulin and 21 age-matched
patients(14female, 7male)withbloodtransfusion
acquiredHCVinfection. Alloftheanti-Dpatients
showed infection with type lb HCV genotype.
The blood transfusion group showed several
differentHCVgenotypesbutwithapredominance
of type 3(n=9) and type 2b(n=5). Liver biopsy
takenfrompatientswasformalinfixedandstained
with H+E, PAS, PAS-D, Massons Trichrome,
PerlsandReticulinstains. Histological assessment
of the degree of disease activity was carried out
bylooking atnecroinflammatory diseaseactivity
(grading) and architectural features (staging),
using thesemiquantitative methodofIshaketal. I
Accordingly the two patient groups were
comparedforthefollowingparameters: interface
hepatitis, confluent necrosis, spotty necrosis/
apoptosis, portal inflammation and architecture.
Statisticalanalysisoftheresultingscoresachieved
for each biopsy was carried out using the non-
parametric paired t-test (Wilcoxin signed rank
test). This indicated a statistically significant
difference between the two groups forpiecemeal
necrosis (p=0.002) and stage (p=0.0001) with
greater histological abnormality seen in patients
with blood transfusion acquired chronic HCV.
We suggest possible explanations for this
difference between the two patient groups may
include differences in viral load at the time of
initial infection or differences in the pathogenic
effect ofinfection with viral genotypes ofHCV.
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CRYPTOSPORIDIOSIS - AN IMPORTANT
ENTERIC DISEASE IN HIV POSITIVE PATIENTS
Nolan M, Crowley B, Keane C T, Mulcahy F,
O'Briain D S
Department ofMicrobiology, StJames's Hospital, Dublin 8.
Cryptosporidiumisincreasinglybeingrecognised
as an important enteric pathogen both in the
general population and especially in the
immunosuppressed. We studied crytosporidial
infection in HIV positive patients to determine
the pathology and demography of infection in
this group. Patients were HIV-positive and
attending the Genitourinary Medicine service
between 1992 and 1996. Theyhadtestedpositive
forenteric cryptosporidiosis on intestinal biopsy
and/or faeces testing. Cryptosporidia were
identifiedbyintestinalbiopsy usingH/E staining
andelectronmicroscopyinselectedcases. Faeces
testing was performed using phenolauramine
staining and subsequent modified acid-fast, or
kinyoun staining. Twenty-one patients were
identified(17male; 4female). Theagegroupwas
evenly distributed from 25-45 years and risk
group showed a slight preponderance in the
I.V.D.A group - a pattern largely similar to the
HIV group as a whole. Ten of the twenty-one
patients had both biopsy and faeces testing
performed - all tested positive by both means,
showing good correlation between histological
and microbiological findings. Fifteen patients
reviewed had greatly reduced CD4 counts (all
had counts less than 60 per c.m.m and nine less
than 10c.m.m). Allpositivebiopsies inourpatient
group were from the upper GIT (5 gastric; 7
duodenal; 2 biliary tract). Some patients were
positive at multiple sites but two patients had
positive gastric biopsies, with no evidence ofthe
organism in the duodenum. In some cases the
organisms colonised the epithelial surface but in
the majority their presence was associated with
tissue damage and an inflammatory infiltrate,
which was most severe where the number of
organisms wasgreatest. Thus,cryptosporidiacan
beeffectivelyidentifiedbyphenolauramine faecal
staining and/or biopsy with H/E staining. We
conclude that in the severely immunocompro-
mised the organism is seldom simply a surface
coloniser but is frequently responsible for
substantial epithelial damage and inflammation.
C) The Ulster Medical Society, 1997.